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The largest manufacturer of 
synthetic diamond in China and 
one of the largest manufacturers 
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TREMENDOUS CAPACITY 


» Production facility with 2.4 Million Square meters 
(26 million square feet) of factory space 


® Annual output of high-grade synthetic diamond and Cubic 
Boron Nitride (CBN) can be up to 6 billion carats 


® More than 3000 highly skilled employees 
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® Providing High Quality, Innovation and New Technology 
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American Zhong Nan Inc. 

17890 Castleton Street. Suite# 108 
City of Industry, CA 91748 USA 
Telephone: 626-839-2886 


Email: chimayinc @hotmail.com 
Website: www.diamond-zn.com 


ADVANCED TESTING EQUIPMENT TO CONTROL QUALITY 
AND CONSISTENCY 


® Superior crystal shape, diaphaneity, compact strength 
and thermal stability 


COMMITMENT TO THE ENVIRONMENT 
® Recycling up to 95% of production materials 
® Waste water recycled 100% 
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® China Top Brand 
» High-Tech Enterprise Certification 
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International Market Innovation 
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Photo courtesy of Crystallume Engineered Diamond 
Products. Crystallume's new “Stealth” end mill is the 
sharpest diamond coated end mill available anywhere. 
Crystallume’s continuous ability to deliver ground-breaking 
tooling solutions is being displayed with two new tool 
lines. Crystallume’s revolutionary new hard milling tool 
line, Demon, cuts molds in the most difficult materials for 
up to 450% longer, and completely eliminates the need to 
switch tools midway through an application. Demon tools 
generate less heat, hold size, and cut the part within 
tolerance, as well as reduce, or even eliminate, the need 
for polish. Founded in 1984, Crystallume pioneered the 
development and application of Chemical Vapor 
Deposition (CVD) diamond technology. 
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is the longest running publication devoted exclusively to the understanding, selection and 
application of diamond, cubic boron nitride and related materials. It is edited for recipients who are involved in some 
way with these “superabrasives”, either as providers of the materials, producers of products containing the materials 
or users of these products (e.g., grinding wheels, dressing tools, drill bits, saw blades, sawing wires, cutting tools, 
polishing compounds, CVD film products, etc.). 
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A Finer Point of View... 


Well, I guess I proved my point in 
the last edition of Finer Points ... It 
is a fact that few recipients, if any, 
rarely read the letter from the 
President. 


I did not receive any contact or 
comments for my intentional ruse 
of offering an all-expense spa 
holiday in Aleppo Syria. 

(I wonder why?) 


More importantly, as current 
President of the IDA, I would like to 
think that I can achieve an outreach 
to the members of the Industrial 
Diamond Association and perhaps 
impart some useful information. 


In order for the IDA to remain an 
integral part of the promotion and 
growth of the Superabrasives 
Industry in general, we need the 
active engagement and participation 
of all members. Some contributions 
are great, others small, but all are 
vital and welcome. 


The IDA Board of Directors has been 
working diligently with many 
individual committee members to 
implement and refine another 
Education course offering. We have 
had tremendous support and 
content suggestions from a wide 
range of technologists and experts to 
make sure this course improves with 
every offering! The course name 
should be a clear message as to the 
content ... Superabrasives 
Materials, Principles and 
Applications says it all! 


The course will again take place at 
the YG-1 America Advanced 
Manufacturing Center in Charlotte, 
North Carolina on November 16 
and 17. I would like to thank YG-1 
and its employees for hosting this 
IDA sponsored event and for 
helping to make this education 
course an important experience in 
the understanding and advancement 
of our industry. This course and the 
facilities were well-received by all 
the participants last year. 


And of course, the IDA continues to 


fh 
PRESIDENT 
Ben Williams 


present its signature, biennial, 
technical conference; INTERTECH, 
which will take place April 20-22, 
2017. There are plenty of references 
and full information found in this 
edition of Finer Points. 


INTERTECH is a forum whereby 
research and development, new 
subject matter, emerging 
technologies, ideas and thesis can be 
unveiled and presented to your 
industry colleagues. It is also an 
excellent forum for meeting and 
talking with your peers in the 
industry ... Brainstorming and 
Networking to a new level! 


These two educational events are an 
opportunity for you and your 
company to become active 
participants in the Industrial 
Diamond Association of America in 
every form. Attendance and 
presentations at these events 
provides the opportunity to learn 
about the latest technological or 
product developments and to 
encourage and promote the use and 
growth of superabrasives 


I hope to see many of our 
Association Members and the Finer 
Points readership there. 


Sincerely, 


a — 


Ben Williams, IDA President 2016 
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Dressing with synthetic diamond? 
_.there is no point. 


Make the Natural Choice. 


1156 Avenue of the Americas 
New York, NY 10036, U.S.A. 
212-354-4060 | info@lieberandsolow.com 
www.lieberandsolow.com 


WHEN DIAMOND GRINDING concrete highways, water 
used to cool cutting blades combines with hardened 
cement paste and aggregate particulates, generating a 
byproduct known as concrete grinding residue (CGR), 
or slurry. 


Some state environmental departments have 
expressed concerns related to the deposition of slurry 
on the roadside and have begun to establish limits on 
how much slurry can be discharged onto the roadside 
during the grinding process. However, because slurry 
disposal is costly for state DOTs — and for taxpayers 
— researchers are now working to identify CGR’s 
precise ecological effects, as well as how CGR 
disposal can b optimized. 


Investigators from the Department of Agronomy And 
Horticulture, University Of Nebraska-Lincoln, recently 
prepared a report titled, “Evaluation of Concrete 
Grinding Residue (CGR) Slurry Application on 
Vegetation and Soil Responses along Nebraska State 
Hwy 31” for the Nebraska Department of Roads 
(NDOR). The two year study evaluated the effect of 
CGR application on soil chemical properties, existing 
vegetation and rainfall runoff. Tests were conducted 
along two state highway sections, one consisting of 
loam and one consisting of silt loam soils. The CGR 
effective calcium carbonate equivalent (ECCE) ranged 
from 13 to 28 percent. 


Researchers took road shoulder slope measurements 
along NE State HWY 31, between mile marker 28 
(MM28) and MM36, to identify locations with uniform 
vegetation and adjacency to flat road areas. Sites 
selected for field experiments had an average slope of 
21.3 percent for MM36, and 12.5 percent for MM34. 
Vegetation for all locations was predominantly cool 
season grasses. Soil textural classes were from loam to 
silt loam at the two sites with pH > 7.0. 


Slurry used for the MM36 experiment was collected in 
barrels from a diamond grinding operation in Grand 
Island, Nebraska in October 2012 and stored in a 
temperature controlled environment. Slurry used at the 
MM34 site was collected in a Ready-mix truck from a 
diamond grinding operation in Elkhorn, Nebraska in 
May a and was transferred to barrels and similarly 
stored. 


Prior to experimentation, all slurry was air-dried, mixed 
to homogenize and rewetted to approximate water 
content on an actual diamond grinding operation. 
Slurry density was estimated, using various methods, to 
be 10.3 Ib gal-1 — 10.8 Ib gal-1. Following EPA method 
200.7, laboratory procedures were undertaken to 
determine: 


moisture of the dried slurry to adjust application rate 
ECCE 

potassium, calcium, magnesium and sodium 
concentrations (percent by weight) 


heavy metal content (arsenic, cadmium, cobalt, 
copper, molybdenum, nickel, lead, mercury, 
selenium and zinc) 


In July 2013, controlled slurry treatments were applied 
at locations along Nebraska State Highway mile 
marker 36. The application rates of dry slurry (0% 
moisture) were 0, 4.1, 8.2, 16.4 and 32.9 tons/acre for 
each treatment. Multiplying by an average effective 
calcium carbonate equivalent (ECCE) of 13 percent, 
slurry rates applied were converted to lime equivalent 
rates. These rates were 0, 0.5, 1.1, 2.1, and 4.3 tons 
lime equivalent/acre respectively. 


In June 2014, slurry treatments were applied along 
Nebraska State Highway mile marker 34. Application 
rates of dry slurry (0% moisture) were 0, 5.5, 10.9, 
21.8 and 43.7 tons/acre for each treatment. With an 
average ECCE of 28 percent, the lime equivalent rates 
were 0, 1.5, 3.1, 6.2, and 12.3 tons lime 
equivalent/acre respectively. At both sites, dried slurry 
was mixed with water to achieve a density of 10.5 Ib 
gal-1. Slurry was applied by hand. 


ABOUT 
IGGA 


The International 
Grooving & Grinding 
Association (IGGA) is 
a non-profit trade 
association founded 
in 1972 by a group of 
dedicated industry 
professionals 
committed to the 
development of the 
diamond grinding 
and grooving process 
for surfaces 
constructed with 
Portland cement 
concrete and asphalt. 
In 1995, the IGGA 
joined in affiliation 
with the American 
Concrete Pavement 
Association (ACPA) 
to form what is now 
referred to as the 
Concrete Pavement 
Preservation 
Partnership 
(IGGA/ACPA CP3). 
The IGGA/ACPA CP3 
now serves as the 
lead industry 
representative and 
technical resource in 
the development and 
marketing of 
optimized pavement 
surfaces, concrete 
pavement restoration 
and pavement 
preservation around 
the world. 


FINER POINTS = Applications in Polycrystalline Edge Prep, Diamond Highway Grinding & CO2 Grinding Systems 


WWSA's Latest High Performance CBN Product CBN-AMX 


Worldwide Superabrasives LLC 


SO 9001:2008 Certified 
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e these crystals were removed from electroplated CBN wheel’s (same manufacturer) after grinding 15,000 Specific Volume 
Material Removed Vol’ (mm3 /mm) of Inconel 718 

e note the consistent 90 degree fracture mode fracture mode for the AMX which directly relates to the long, consistent grinding 
cycles (note in the Power vs. Volume chart below) 

e note that the AMX (Pink line) consistently draws lower power and provides a more free cutting crystal 

e note that the Competitor H crystal, also removed after grinding the same amount of workpiece materials, exhibits a non- 
uniform crystal breakdown that is clearly exhibited in the Power vs. Volume chart 
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For both the 2013 and 2014 one time CGR slurry application, no 
change was observed in runoff volume, runoff chemistry, ground 
cover or species composition. The highest CGR application 
increased soil sodium and pH in short term (one month) but did not 
persist after one year of CGR application. 


Nebraska currently disposes of CGR in accordance with the 
Environmental Protection Agency’s (EPA) National Pollutant 
Discharge Elimination System (NPDES) Permit Program. According 
to the permit, CGR roadside application is restricted to 5 dry 
tons/acre. 


Test results demonstrated, however, that the 5 ton/acre limit may be 
too restrictive. The maximum rate of application during testing was 


TABLE 3.19: Consequences of one time CGR slurry application effects based on two site experiments, 
with loam and silt loam soil textures, at NE State HWY 31 sites in 2013 and 2014. 


Observed Change 
Yes No 


Property 


Runoff Volume 
Runoff Chemistry 
Ground Cover 
Species Composition 
Soil pH 


pH increased at 20 and 40 tons after one month but 
effect did not persist after one year. 

Soi Immediate increase that did not persist after one year. 

Soi Ca increased at 20 and 40 tons after one month 

and effect was persistent after one year. 

Soi Immediate increase that did not persist after one year. 

Soi Possible decrease due to excess Ca load. 

Soil Mg Possible decrease due to excess Ca load. 

Soi Not measured but most are below threshold 


40 dry tons/acre. While this amount, eight times the current limit, did 
raise pH, calcium and sodium levels one month after application, 
testing after one year showed that overall, the higher CGR discharge 
rate did not have a significant negative effect on soil. Study authors 
did recommend measurement of existing conditions and the 
development of field tests that will allow for adjustment of CGR 
application rates. They also caution that application rates must 
consider the ECCE, moisture of the CGR and roadside soil texture. 


The study authors concluded that CGR discharge of up to 40 dry 
tons/acre can safely be applied in a uniform layer one time to 
roadsides with medium textured soils. For more information, read the 
University of Nebraska-Lincoln/NDOR report here. 
http://ntl.bts.gov/lib/56000/56200/562 1 4/FinalReportM335.pdf 


Table Reprinted 
With Permission. 
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level in CGR slurry. 


Crystallume CVD Diamond 


Crystallume has been 
manufacturing CVD Diamond 
since1984 with nine CVD 
production systems available. 


e Diamond on Tungsten Carbide 
e Diamond on Silicon 

e Diamond on GaN 

e Diamond on Silicon Carbide 

e Diamond on Graphite 

e Free Standing Diamond 

e Complex Geometries 

e SEM and TC Analysis In-house 


Crystallume 


A DIVISION OF ROBBJACK CORPORATION 
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crystallume.com 
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The Apogee design team is focused on your individual needs and 
requirements to insure that every aspect of your custom project will be 
Handled with the highest degree of professionalism. 


é; We offer a unique process that insures the highest quality product at the most 
competitive price and our staff understands the mportance of a working 
| i relationship with our customers to guarantee their complete satisfaction. 
You will be extremely pleased with our knowledge and unmatched quality 
l due to decades of experience in drawing refractory metals including 
P Tantalum, Niobium, Zirconium and Titanium cans and cups. 


Call or email us today to discuss your individual requirements and 
allow us to provide you with a ustom competitive quote. 


59 Access Road °- Suite 600 - Warwick, Rhode Island 02886 U.S.A. 
(401) 732.3634 + Fax (401) 732.5237 ° E-mail: info@apogeeparts.com + WWW.apogeeparts.com 
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THE INDUSTRIAL DIAMOND ASSOCIATION OF AMERICA (IDA) 


Presents 


“BEST IN CLASS” 
Education Course 


YG-1 America, Inc. Advanced Manufacturing Center 
11001 Park Charlotte Boulevard + Charlotte, NC 28273 USA 


VISIT: VWWW.SUPERABRASIVESEDUCATION.COM FOR COMPLETE DETAILS 
NEW SUPERABRASIVE EDUCATION COURSE 
J JAYS November 16 & 17, 2016 


FEE: $525 USD - EARLY PAYMENT (BY OCTOBER 1 


5, 2016): $475 USD 


LIMITED SEATING, LAST COURSE WAS AT FULL CAPACITY, SO REGISTER EARLY TO GUARANTEE YOUR SPOT! 


Classroom technical and instructional sessions will be highlighted by 
laboratory demonstrations and class interaction featuring: 


® Truing & Dressing Applications @ Thermal Testing & Evaluations 
@ Grinding Demonstrations and Surface Analysis @ And More! 
® Machining of Exotic Materials 


"Superabrasive Materials Principles and Applications" is sponsored by the IDA and designed 
specifically to educate on the use of industrial diamond, cubic boron nitride (CBN) materials 
classified as superabrasives. It is non-commercial, unbiased and representative of accepted 
principles and practices. Content will include a wide range of products and applications for the 
automotive, aerospace, medical, electronics, optics and other industries using superabrasives. 
The attendee will be educated in the primary areas of grinding and machining with peripheral 
explanation for other uses, such as non-abrasive applications. 


WHO SHOULD ATTEND? 

This Course will educate End Users processing materials made from difficult to machine and grind 
materials such as hardened sieel, stainless sieel, superalloys, titanium, high silicon 
aluminum, composites, ceramics, bi-metals, metal matrix composites, cermets, glass, and 
more! It will also educate Machine Tool Builders, Abrasive suppliers, Raw Material Suppliers, 
Machine Operators, Wheel Makers, Tool Makers, Research Scientists, Academia, Engineers, Sales 
Personnel or anyone wishing to learn more about superabrasives. 
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Each one has “real world” knowledge of superabrasives, applications and characteristics. They have already 
established manufacturing operations in aerospace, automotive and literally every other production operation around 
the world. Now, you can learn what superabrasives are, where they are used and the characteristics and properties that 
affect their performance in manufacturing operations. Do you want to understand wear mechanisms in machining and 
grinding? What is friability? What is a rake angle? What affects chip formation? What crystal is used in a given 
application? How does burn and thermal damage affect structural integrity of a part? What is residual stress in metal 
components such as turbine engine fan blades? Why true & dress a wheel? What are the different coolant types and 
delivery systems? What is edge prep on a cutting tool and why is it performed? What is the Modulus of Resistance and 
what abrasive performs best on a particular workpiece material and why? If you currently are using conventional 
abrasives you will learn the advantages of superabrasives and how they can be applied to increase productivity, 
reduce scrap and improve the cost effectiveness in manufacturing operations. 


Dr. Jeffrey Badger is an expert in the industrial 
process of grinding. He works independently as a 
consultant, helping companies around the world " 
improve their grinding operations and er, L 
troubleshooting grinding problems. He has worked cera 

in grinding facilities in over 30 countries. Dr. Badger is 

the author of the regular question/answer column "Ask The Grinding 
Doc" in Cutting Tool Engineering. He is well known for his practical, 
down-to-earth, yet high-tech approach to the subject. 


The tool edge preparation process, when administered properly, adds strength 
to the tool cutting edge, lengthens usable tool life, minimizes the 

propensity of the edge to chip, improves part quality and 

consistency, and enhances work piece surface finish. With the 

new workpiece materials bombarding all industries and the ability 

for CNC machines to run in a "flat-out" untended environment, the 
performance demands are increasing on cutting tools. The need 

to produce more predictably performing tools is paramount to 

the industry. 


Standard Direct Drive Spindles Rotary Encoder for angular position 
HMI Controlled disc brake down and end-of-travel stops 
Ability to true wheels from 1/Diameter (6mm to 407mm) 
Small Footprint requires minimal shop floor space 
Real-Time, Live Image 

Servo Driven Oscillation 

Blanchard Ground Precision Table 

Sealed Linear Slides with 

Positive Air Pressure 

Optional Safety Enclosure 
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INTERTECH 2017 is the leading International Technical Conference on i 


every aspect of ultra-hard material science. 


with cultural and historical wealth. INTERTECH has been held in many 
INTERTECH 2017 will carry on that tradi 


boasts beautiful accommodations, magnificent meeting rooms and luxurio 
commercial, and financial center of Northern C 
Gold Rush of 1849 brought rapid growth, but 
earthquake and fire. San Francisco was quickly rebuilt and has become kn 


= 


ik, 


Entrepreneurs sought to capitalize on the wealth generated by the Gold Rush w 


+ 


make the Bay Area a center for trade. Ca 
goods business and Domingo Ghirardelli began manufacturing chocolate. San 
flamboyant style, stately hotels, ostentati 


San Francisco's Chinatown is the oldest and one of the largest in North Ame 
the northeast quadrant of the city anchored by Market Street and the water 


riders up steep inclines to the summit of Nob Hill, once the home of the c 


made at this ti 


superabrasives used to machine and grind exotic and difficult to work raw 


INTERTECH 


www.intertechconference.com 


alifornia and the fourth-most populous city in the state. The California 
hree-quarters of the city was destroyed by the 1906 catastrophic 


mix of architecture, and landmarks, including the Golden Gate Bridge and the former Alcatraz Federal Penitentiary. 
ith the founding of Wells Fargo and the 
Bank of California. Development of the Port of San Francisco and the establishment of the overland rail system helped 
ering to the needs and tastes of the growing population, Levi Strauss opened a dry 


ous mansions on Nob Hill, and a thrivi 


is centered, with Union Square, the principal shopping and hotel district nearby. Cable cars carry 
ity's business tycoons, 


2017 


San Francisco Airport Marriott Waterfront 
BURLINGAME, CALIFORNIA USA 


April 20, 21 & 22, 2017 


ndustrial diamond, cubic boron nitride, polycrystallines, CVD 


diamond, CVD Cubic Boron Nitride, Nanodiamond and other materials classified as superabrasives and ultra-hard materials. 


INTERTECH 2017 will serve as a forum for leading experts representing international suppliers, manufacturers, research facilities, 
academia, end users, machine tool builders and the scientific community. 
new and thought provoking technology on industrial and commercial levels. This will be an international “meeting of the minds” for 


They will be presenting papers on subjects that will introduce 


Today's components in major industries like Aerospace and Automotive are made of exotic and difficult to machine and grind materials 
such as Titanium, High Silicon Aluminum, Superalloys, High Tech Ceramics, Ceramic Matrix Composites (CMC), 
Metal Matrix Composites, Carbon Fiber Composites, High Silicon Aluminum, Bi-Metals, Glass, Cermets and others. In 
production operations these materials require the high productivity, close tolerances and superior performance attainable only by 
diamond and cBN tooling for machining, grinding and other material removal and finishing operations. 


San Francisco is The City by the Bay and renowned as The Paris of the West. It is one of the most famous American cities and overflowing 


locations over the last 16 years and in 2017 this sensational 


event will be held in San Francisco, California USA. INTERTECH is known for excellent locations and exceptional service and 
tion at the San Francisco Airport Marriott Waterfront. We are anticipating the 
usual excellent attention and personal service that has become the standard of INTERTECH conferences. The Marriott 


us amenities. San Francisco is the cultural, 


own for its steep rolling hills, eclectic 


Francisco is a major city known for its 
ng arts scene. 


ica. The historic center of San Francisco is 
ront. It is here that the Financial District 


and down to the waterfront tourist attractions of Fisherman's Wharf, and Pi 
restaurants feature Dungeness crab from a still-active fishing industry. Also in this quadrant 
are Russian Hill, a residential neighborhood with the famously crooked Lombard Street, 
North Beach, the city's Little Italy and Telegraph Hill, which features Coit Tower. 


We are now soliciting commercial and technical papers of approximately 30-45 minutes in length 
that address the research of these super-hard materials as well as the dynamics and application of 
superabrasive systems in automotive and other industries as well (see: Areas of Consideration) with a 
focus on new technology, tooling, workpiece materials, machines and applications related to 

increased PRODUCTIVITY and PERFORMANCE. Consideration for papers is being 
me and abstracts are now being accepted; contact us today to be considered. 
This will be the most comprehensive event ever held on diamond and cubic boron nitride 


components in major industries like Automotive, Aerospace and similar industries! 
Photos of San Francisco for INTERTECH 2017 courtesy of San Francisco Convention & Tourism Bureau. 
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SUPERABRASIVE MATERIALS 

e Mesh Diamond 

e Mesh Cubic Boron Nitride (CBN) 

e Polycrystalline Diamond (PCD) 

e Polycrystalline Cubic Boron 

itride (PCBN) 

e Wire Dies (large crystal 

and polycrystalline) 

e CVD Diamond 

e CVD CBN 

e Nanodiamond 

e New Crystals 

MACHINE TOOLS 
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e Innovations 

e Advancements 

e Superabrasive Application 
Designed Machines 


AEROSPACE 

e Manufacturing 

e Rebuilding 
AUTOMOTIVE 

e Parts Manufacturing 
e Gears 

e Wheels 
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e Engines 
CONSTRUCTION/HIGHWAY 
e Concrete Aggregates & 
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Block Grinding 
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LECTRONICS 
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(ELID) Mirror-Surface Grinding 

anotechnology 

TOOLING 

e Grinding Wheels 

e Cutting Tools 


e Optic Windows 

e Semiconductors 

e Heat Sinks 

e Coatings 

GLASS 

e Lens Generation 

e Polishing 

e Pencil Edging 

MACHINE TOOLS 

e Development 

e Innovations 

e Advancements 

e Superabrasive Adaptation 
MEDICAL 

e Surgical Knives 

e Prosthesis Fabrication 
MINING/DRILLING/NATURAL 
RESOURCE EXPLORATION 
e Drills & Bits 

e Application 
NANOTECHNOLOGY 

e Medical Developments 


e Sawblades 

Drill Bits 

WEAR PARTS 

e Rests 

e Anvils 

e Nozzles 

WORKPIECE MATERIALS 
e Metal Matrix Composites 
e Bi-Metals 

High Tech Ceramics 
High Silicon Aluminum 

e Wood & Wood Composites 
e Glass 

e Stone 

e Concrete 

e Titanium 

e Cermets 

e Stainless Steel 
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As you can see by the areas for paper consideration, diamond and cubic boron nitride are not 
in traditional applications. Today, superabrasives and ultra-hard materials are making inroad 
cosmetics and literally every other industry where the characteristics of diamond and cubic boron nitride can affect 
performance or provide higher strength or new capabilities. As an INTERTECH attendee you will learn how these 
new products and applications are being developed, where super-hard materials are be 
apply these systems in new and innovative ways. Visit the INTERTECH 2017 website: 
www.intertechconference.com for additional information on: 
CONFERENCE REGISTRATION @ ABSTRACT SUBMISSION 
SESSIONS & SCHEDULES @ PAPER GUIDELINES @ VISAS & INVITATION LETTERS 
SPEAKERS & TOPICS @ TABLETOP DISPLAYS @ KEYNOTE ADDRESSES 


ORGANIZING COMMITTEE CONTACTS 


We will reply to all submissions. Come join us! INTERTECH has the trad 
comprehensive event held on superabrasives and ultra-hard materials. 


On-Line submission of abstracts is now available at www.intertechconference.com. 
If you wish to present a paper, you can also send a one or two paragraph abstract 
of your paper topic via email, fax or regular post to: Terry M. Kane, Chairman e 
INTERTECH 2017 - P.O. Box 29460 - Columbus, Ohio 43229 - Telephone: 
614-797-2265 + Fax: 614-797-2264 - e-mail: tkane-ida@insight.rr.com 
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e Ceramic Matrix Composites 
(CMC) 

e Carbon Fiber Composites 

e New Materials & Alloys 

e Thermal Sprays 

e Superalloys (Hastelloy, Inconel, 
Waspalloy, Rene alloys, Haynes 
alloys, Incoloy and others) 

e Nano-Structured Materials 

e Hardened Steel 

e Cast Iron 


OTHER NEW 
TECHNOLOGY & 
APPLICATION 
DEVELOPMENT 


e Other 

WIND & TURBINES 
e Gears 

e Vanes 

e Shafts 

e Frames 

WIRE DRAWING 
e New Technology 
e Applications 

e Manufacturing 
WOODWORKING 
e Hard Woods 

e Fiberboard 

e Laminates 

e Composites 


OTHER NEW 
TECHNOLOGY & 
APPLICATION 
DEVELOPMENT 
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Announcements 


G PRODUCTS ` 


Fives, internationally recognized for pioneering technologies, fives 
introduces its new range of CITCO CiBN™ HT Series, coated 

PcBN cutting tool material grades for hard turning applications. Fives offers one of 
the broadest ranges of customized cutting tools on the market available in an array 
of specialized material grades. The new CITCO CiBN™ HT Series offers high 
performance, reliability, and consistency. The complete CITCO CiBN™ portfolio 
covers the entire range of application demands for hard turning. For more 
information visit: www. fivesgroup.com 


4 The Vollmer eroding machine QXD 250 
is just one of the machines that makes it 
possible for tool manufacturers to 
process more than 30 percent more PCD 
cutters in the same amount of time as 
as been the case up to now. This 
VOLLME milestone in production is made possible by the 
generator technology Vpulse EDM, which sets 
the eroding beat at the heart of the QXD 250. 
Depending on the demands, the Vpulse EDM can increase the speed of the tool 
production or increase the surface fineness. The Vpulse EDM achieves these 
advances when processing PCD surfaces by using individually cycled eroding 
impulses. This corresponds to two-fold improvement and more in comparison to 
the eroding technology which have been available up to now. For more details 
visit: http://www. vollmer-group.com/us/us. html 


Agreement makes Fullerton Tool 
Company an authorized producer of 
BlueZone™ tooling, including end mills ~ 
and drills, for cryogenic machining systems. Mi 
SEPTEMBER 2016 — Fullerton Tool Company is now an authorized 

manufacturer and distributor of SME’s BlueZoneTM Cryogenic tooling, after the two 
companies finalized an agreement that includes sales and support for carbide end 
mills and drills designed for use with SME's cryogenic machining systems. The 
agreement covers sales and service in the United States, Mexico and Canada. 
5ME's unique, multi-patented cryogenic machining process enables higher cutting 
speeds, increased material removal rates, and longer tool life by transmitting liquid 
nitrogen at -321°F through the spindle/turret and tool body, directly to the cutting 
tool’s edge. For more information on 5ME's cryogenic machining, go to 
tp://5me.com. For more information on Fullerton Tool Company, go to 
http://fullertontool.com. 


FULLERTOW 
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IMTS Chicago ana with the 38th anniversary of 
LACH DIAMANT’s discovery of spark erosion as a 
means of forming polycrystalline cutting materials and 
allowing for the production of rotating PCD tools, e. g. 
a o a l e ar at 
selected dreboform® custom-made tools at in 
Chicago and showcased high performance when using a 
special PCD step drills and combination tools in the eS 

automobile, supply and composite material industries. Knowhow gained in the long- 
term production of PCD profile tools (even with extreme shear angles) since 1978, 
guarantees the realization of all constructively conceivable profiles, and therefore 
success for the users. More information in regards to this historically 
intriguing topic will be available at www.lach-diamond.com 


Specializing in Electroplated and Brazed Diamond Tooling 


4 Diamond Band Saw Blades 

4 Diamond Circular Saw Blades 
4 Diamond Hole Saws 

4 Diamond Wheels 


4 Custom Tooling 
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www.niabraze.com 


675 Ensminger Road 


Tonawanda, NY 14150 
716.447.1082 or 1.800.782.9289 


sales@niabraze.com 


THE COMPETITIVE EDGE 
in superabrasive products 
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¢GSD Saw Grit ; 


@1S09001 + 1IS014001 +» OHSAS 18001 

@ Highly Recognized by International Tool Leaders 

@ Proven Performance in Cutting Blade, Grinding Wheel, 
CMP Pad Conditioner & Diamond Wire, etc 


Tel: 86-21-6413 6696 Fax: 86-21-6413 6695 Email: crgems@crgems.cn Web: www.crgems.cn 


INDUSTRIAL DIAMOND ASSOCIATION OF AMERICA (IDA) 


MEMBER COMPANIES 


Contact an IDA Member Company for superior products and services related to the superabrasives and ultra-hard materials industry. 
IDA Members follow a strict code of ethics to guarantee quality and dependability. 


3M Abrasive Systems Division 
www.mmm.com 


ABC & Warren/Amplex Superabrasives 
www.saint-gobain.com 


Abrasive Technology 
www.abrasive-tech.com 


Abrasivos Austromex, S.A. DE C.V. 
www.austromex.com.mx 


Action Superabrasive Products, Inc 
www.actionsuper.com 


Advanced Abrasives Corporation 
www.advancedabrasives.com 


American Superabrasives Corp. 
www.diamonds-abrasive.com 


Anco Industrial Diamond Corp. 
www.ancodiamond.com 


Apogee Precision Parts 
www.natchain.com 


Asahi Diamond America 
www.asahidiamond.com 


Bogimac NV-SA 
www.bogimac.com 


Bruce Diamond Corp. 
www.brucediamond.com 


Cdp Diamond Products Inc. 
www.cdpdiamond.com 


CemeCon, Inc. 
www.cemecon.com 


Chardon Tool & Supply Co., Inc. 
www.chardontool.com 


Continental Diamond Tool Corp. 
www.cdtusa.net 


Crystallume Engineered 
Diamond Products 
www.crystallume.com 


Cutting Edge Services Corporation 
www.cuttingedgeservices.com 


Dcem-Tech, Inc. 
www.dcm-tech.com 


Delaware Diamond Knives Inc. 
www.ddk.com 


Desmond-Stephen Mfg. Co. 
www.desmond-stephan.com 


Dev Industrial Corp. 
www.dev-group.com 


Diamond Industrial Tools 
www.todit.com 


Dianamic Abrasive Products Inc. 
www.dianamic.com 


DiCoat Corporation 
www.dicoat.com 


Eastwind Lapidary, Inc. 
www.eastwinddiamondabrasives.com 


Element Six 
www.e6.com 
Engis Corp. 
www.engis.com 
FACT USA 


www.wmstrading.com 
www.factdiamond.com 


Fives Landis Corp-Citco/Gardner 
www.fivesgroup.com 


Fort Wayne Wire Die Inc. 
www.fwwd.com 


Garden Colors LLC 
N/A 


Greenlee Diamond Tool Co. 
www.greenleediamond.com 


The Grinding Doc 
www. TheGrindingDoc.com 


HK Technologies 
www.clevelandvibrator.com 


Iljin USA, Inc. 
www. iljindiamond.com 


Industrial Diamond Laboratories Inc. 
www.industrialdiamondlabs.com 


Industrial Diamond Trading Corporation 
N/A 


K & Y Diamond Ltd 
www.kydiamond.ca 


Lach Diamond, Inc. 
www.lachdiamond.com 


Lieber & Solow Co. 

Lands Superabrasives Co. 
www.lieberandsolow.com, 
www.landssuperabrasives.com 


Megadiamond Inc. 
www.megadiamond.com 


Morgan Advanced Materials and 
Technology 
www.morganplc.com 


MWI Eloquence Corporation 
www.mwieloquence.com 


National Research Co. 
www.nationalresearchcompany.com 


Niabraze Corp. 
www.niabraze.com 


Noritake Co Inc. 
www.noritake.com 


Pinnacle Abrasives 
www.pinnacleab.com 


Precision Eforming 
www.precisioneforming.com 


ALWAYS BUY FROM AN IDA MEMBER! 


Protech Diamond Tool Inc. 
www.protechdiamondtoolsinc.com 


Radiac Abrasives Inc. 

A Tyrolit Company 

www.radiac.com 

Sandvik Hyperion 
www.hyperion.sandvik.com 

Saint-Gobain Surface Conditioning Group 
(Saint-Gobain Ceramic Materials) 
www.innovativeorganics.com 

Scio Diamond Technology 
www.sciodiamond.com 


sp3 Cutting Tools Inc. 
www.sp3cuttingtools.com 


Spec Tool 
www.spec-tool.com 


Standard Die & Fabricating Inc. 
www.standarddie.com 


H.C. Starck, Inc. 
www.hcstarck.com 


Sumitomo Electric Carbide Inc. 
Materials Group 
www.sumicarbide.com/diamondgroup 


Superabrasives Inc. 
www.superabrasives.com 


Syntech Abrasives Inc. 
www.syntechabrasives.com 


Tomei Corp. of America 
www.tomeidiamond.com 


Ulbrich Stainless Steels & Special Metals, Inc. 
www.ulbrich.com 


US Synthetic Corporation 
www.ussynthetic.com 


Vollmer of America Corporation 
www.vollmer-us.com 


Wemex Superabrasivos, S. DE R.L. DE C.V. 
www.wemex.com.mx 


West Ohio Tool Company 
www.westohiotool.com 


Worldwide Solids, LLC 

A Division of Worldwide Superabrasives, LLC 
www.worldwidesolids.com 

Worldwide Superabrasives, LLC 
www.worldwidesa.com 

YG-1 USA 

www.yg1usa.com 


Zhongnan Diamond Co., Ltd 
www.diamond-zn.com 
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TECHNOLOGY BEGINS HERE 


The world seeks better technology. 

Amid many aspects that define better technology, tools are among the most influential ones. 
As much as tools are important, there are challenges in building 

a suitable tool for machining superhard materials. 

Let ILJIN’s PCD and PCBN, with assured quality by advanced quality control system, 

be your breakthrough for finding the right solution. 

When you create a new technology, ILJIN will always be by your side. 


Diamond 


| GUEST EDITORIAL 


| PROCESS OPTIMIZATION FOR 
| OLDER MANUFACTURING PLANTS: 
REPAIR, REPLACE OR RE-INVENT? 


by Andrew Strong, Associate Director, Cambridge Consultants 


As technology advances, the performance gap between modern, 
state-ofthe- art manufacturing facilities and older production 
plants becomes increasingly apparent. New installations may 
be bristling with sensors and continuous feedback loops that 
optimize the process on the fly (one component of so-called Industry 4.0 and the 
Industrial Internet of Things (IoT). On the other hand, older manufacturing systems 
reflect technology and market conditions at the time when they were built, relying on 
experienced operators and maintenance teams, manual adjustments and post-production 
quality checks. Increasingly, we witness those older plants suffering from comparatively 
poor utilization, production throughput and yields; these factors and their impacts on 
operating costs reduce the ability of the manufacturer to compete effectively. Their 
markets are often facing increasing competition from elsewhere and the emergence of 
robotic manufacturing and further automation. Often, manufacturers simply accept the 
limitations of their existing equipment; the classical alternative is to make a major capital 
investment in new manufacturing machinery. However, there are many cases where a 
smaller investment can offer the prospect of increased manufacturing performance 
through science-led engineering and some carefully selected novel process monitoring 
and optimization. Some key examples of this include: 


On-Line Product Monitoring 


Many QC systems involve measurement of samples of finished product; whilst a batch 
test is performed, continuous manufacturing processes can produce large volumes, 
exposing the manufacturer to the risk that a significant volume of out-of-specification 
inventory is produced whilst the test is in progress. Using novel sensor combinations 
and technologies transferred from other industries it is often possible to perform a 
close equivalent to the final QC measurement, but with the advantage that it is on- 
line, real-time and at little or no risk to the production process. This provides two key 
advantages. First, the moment the out-of-specification product is detected, the operator 
can take action to mitigate the problem or abort the process to eliminate further waste. 
Second, the continuous feedback can be used to provide real-time control of critical 
processes and improve production consistency and hence yield. 


Applying The Latest Sensing Approaches To Key Process Parameters 


Most processes have a handful of key parameters or machine settings that are critical to 
successful operation. If these are not monitored sufficiently well (or are perhaps open 
to casual operator ‘fiddling’), then they cannot be considered to be well-controlled. 
The application of online monitoring can bring much-improved process 
understanding and control with a direct improvement in process performance. 


Characterizing Manufacturing Processes 


Older manufacturing equipment often relies on the gut feel of a highly experienced 
individual for its setup and maintenance. This reliance on an individual presents a risk 
to the operation; techniques to apply rigorous engineering and analytics (capturing 
information on process temperatures, alignments, vibrations and acoustic signatures, 
motor currents and other critical parameters, correlating these with normal operation 
and various fault conditions) can quickly identify normal operating settings and 
conditions and then permit much more straightforward setup and fault diagnostics. 
This can even begin to extend to predictive maintenance. In our work with major 
manufacturers in a number of industrial segments, we witness a spectrum of 
technologies from those that have changed little in decades, to those which represent 
significant investment in the latest equipment. 


It is perhaps surprising that there remain many manufacturers who continue to 
operate as they have done for many years and who are unaware of the value (in 
straightforward return on investment) of a fresh engineering approach, based on 
current commercial off-the-shelf sensing and control technologies. Before continuing 
to accept mediocre manufacturing performance or writing off an aging plant it is worth 
exploring the technology and measurements that are becoming available which, when 
applied appropriately, could have a dramatic effect on understanding and control of a 
production process. In particular, it is worth considering the options to buy, build, 
adapt or innovate to improve existing machinery and how to identify the innovations 
that could deliver real economic benefits. 


Andrew Strong is a UK Chartered Engineer and Fellow of the IET with over 25 years of research and 

industrial experience including in the hightech manufacturing sector. More recently, with Cambridge 

Consultants, he has worked with clients to identify novel on-line measurement solutions for real-time 
process feedback, as well as novel manufacturing processes to replace legacy equipment. 
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Maintaining pace 
machining new 
materials, 
machining existing 
materials, and 
keeping tooling 
costs in line can 
be a challenge. 
Cutting tool edge 
preparation is now 
being recognized 
as a key 
component in 
increasing 
metalcutting 
efficiency while 
decreasing tooling 
Costs. 


Tool Edge 
PREPARATION 
ADVANCES 


Dealing with the continuous development of new materials being introduced into 
automotive, medical, and aerospace machining, merely “rounding” the tool cutting edges 
for edge preparation and focusing on uniform edge prep size control is not enough. 
Controlling metalcutting efficiency begins at the point of contact between the tool and 
work piece, where the “rubber meets the road”. The edge preparation (microgeometry) at 
the point of contact not only protects the cutting edge providing increased corner 
strength, it is also a prime factor in directing cutting forces. 


It is a known fact that the thickness of the uncut chip varies along the cutting edge on 
every tool, starting at the full chip thickness on the primary and transitioning down to a 
trace cut at tangency of the tool nose radius. If the ultimate goal is to keep the material 
removal process as efficient as possible; then, the size of the edge prep must be applied 
in such a fashion allowing it to vary, maintaining a proper size ratio with the thickness 
of the uncut chip. That means there are points along the cutting edge that will require a 
full amount of edge prep, other areas will have less than full, and some sections that 
must remain sharp. The need to precisely apply and vary the edge prep based on the size 
of the uncut chip has surfaced as the critical link between increased efficiency of material 
removal as well as being proven to be the key to economical dry machining. 


PCD tools are typically used to machine non-ferrous materials, such as high-silicon 
aluminum, metal matrix composites (MMC) and carbon fiber reinforced plastics (CFRP). 
PCD tool with flood coolant can also be used in titanium super-finishing applications. 
PCD tools are mainly used in a sharp edge condition and normally encounter relatively 
light chip loads. Most commonly, sharp edges, with no edge preparation, have been 
basically the only cutting edge condition option to date. PCD tooling failure normally 
begins with chipping or flank wear on the primary edge, where the cutting edge 
encounters the highest chip load. As flank wear continues to develop along the primary 
cutting edge, it begins to migrate into the secondary cutting edge, and finally reaching 
the adjacent edge where the cutting edge of the tool begins to rub and trap material. At 
that point semi-efficient metalcutting is replaced with tool rubbing and compression of 
the work piece. This tool edge wear condition eventually results in “pushing” the uncut 
chip over the exit side of the work piece forming a burr. The tool pressure developed 
from “pushing” the material to the outside edges of the work piece, especially in multi- 
tool milling heads, will also cause the surface of the work piece to become wavy and 
smeared. The two conditions concerning the PCD tool developing burrs or creating edge 
break-out appear over time after the tool has developed excessive flank wear on the 
cutting edges. The time it takes for the PCD tool to develop sufficient flank wear to create 
burrs or edge break-out determines the overall useable life of the tool. 


To effectively extend the life of the PCD tool, proper and precise edge prep is used to 
delay the breakdown of the sharp cutting edge. Edge prep does not eliminate the failure 
mode; proper edge preparation is designed to delay the failure, thus extending useable 
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tool life. This delay, created through 
additional corner strength, can yield a 
much needed increase in tool life. 


In most machining involving PCD tools, 
chip loads are relatively light. If the tool 
is given an edge prep that is uniform in 
size and distribution, but the size of that 
edge prep exceeds the size of the chip 
load on the adjacent side of the tool, the 
tool will begin life cutting like it is worn. 
The tool will develop burrs from 
increased tool pressure, starting from the 
first part. Applying uniform edge 
preparation on PCD tools is one of the 
main reasons that edge prep on 
superhard tools has not been predictably 
successful. However, if the edge prep is 
applied where the edge prep size stays in 
ratio with the thickness of the uncut 
chip, tool life has been known to 
increase as much as 2 to 5 times. In the 
application of machining highly abrasive 
high silicon content aluminum engine 
blocks, in very abusive interrupted 
cutting, tool life in production was 
increased by a factor of 3:1, while 
creating a higher level of surface flatness 
and delaying burr formation. 


Uncut Chip Thickness 
Approaches Zero 


t Lead Edge 


» 


Corner 
Radius 


In Figure 1, note the diminishing edge 
prep size from the primary cutting edge, 
(identified by the light grey band on the 
left side of the cutting edge) transitioning 
through the corner radius, decreasing in 
size as it approaches the adjacent side of 
the tool. 


Figure 2, is a graphic representation of 
the changing chip load thickness as the 
tool feeds into the work piece from right 
to left. 


Shown in Figure 2A and 2B are enlarged 
photos showing the size distribution of 
the variable edge prep on the cutting 
edges of the PCD piston grooving tool 
before machining. Edge prep size on the 
primary cutting edge is equal to .0007” 
or 17 microns. 


Figure 3 is an enlarged photo of the rake 
face surface of a PCD grooving tool used 
for machining automotive aluminum 
pistons. The chip thickness pattern 
exiting the work piece can easily be seen 
with the greatest chip flow located at the 
center of the primary cutting edge and 
tapering down in size as you approach 
the side tangencies of the tool. The chip 
load along with the edge prep reduces in 


Uncut Chip Thickness 


Chip Area 


size at the sides of the tool where the 
tool is developing the final width of the 
groove. At the side tangency of the tool, 
the groove width is at finished size and 
only a trace amount of stock is being 
removed. This is where the cutting edges 
of the tool need to remain in the original 
sharp condition. Results of machining a 
piston groove using variable edge prep is 
increased tool life, reduction of heat, 
reduced groove width distortion and 
greater finish size control. 


In Figure 4a and 4b, the PCD tool shown 
is a photo of an insert that would be 
mounted in a multiple tool milling 
cutter used for machining aluminum 
engine blocks. The photo, Fig. 4a is the 
tool as received from the tool 
manufacturer. The tool in Fig. 4b is the 
tool after edge prep. In Fig. 4a the cutting 
edge surface of the PCD can be seen as 
being a bit rough mainly due to particle 
size of the PCD substrate. The cutting 
edges in the photo show the primary 
cutting surface of the tool. Visually, the 
smoothing effects and removing small 
surface flaws can be seen when 
comparing the two photo images. Tool 
life in this application was increased by a 
factor of 3:1. 
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It’s the shape of the edge prep that 
largely determines the direction of 
cutting forces. 


l Cutting forces 


Radius Hone Shape Waterfall Hone Shape 


= < 
X 


— 


| 


The radius shaped edge prep is centered 
on the corner of the cutting edge, with 
equal dimensions of the radius form on 
the rake face and flank face of the cutting 
edges. The cutting forces essentially 
remain vertical on the cutting edge, 


allowing a greater 
level of flank 
wear to form. 
Considering the 
waterfall shaped 
edge prep where 
the edge prep is 
shaped more like 
an oval, the 
cutting forces are 
directed deeper 
into the body of 
ae the tool, 

l increasing life by 

reducing flank 

wear. The 
waterfall edge 
prep is extremely 
effective in 
protecting the 
cutting edge in 
highly 
interrupted 
cutting 
applications, 
such as milling, 
or broaching, 


Į 


2x 


keeping the cutting edge intact, where a 
sharp corner or radius style edge prep 
would tend to chip or fracture. 


Removing the sharpness to preserve the 
cutting edge on cutting tools through 
increasing corner strength, commonly 
referred to as “honing”, is not new. 
However, correctly applying edge prep 
requires a balance of edge prep size 
verses the thickness of the chip load with 
consideration given to the tensile 
strength of the work piece material. In 
most machining applications, the edge 
prep is normally approximately 1/2 the 
thickness of the chip load. That edge- 
prep-to-chip-load-ratio typically is 
sufficient to protect the cutting edges 
from chipping and still keep tool 
pressure in check. Considering the chip 
load in metal cutting is small, in many 
cases, being less than the thickness of a 
human hair (.003”), the need to control 
the size of the edge prep, for the sake of 
tool performance and metal cutting 
efficiency, has become more apparent. 
The required accuracy and the need for 
tool-to-tool consistency immediately 
exceeded the ability of a machinist or 
machine operator to be effective in edge 
prepping tools by hand. The new, 
tougher, harder materials being 
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Another IMTS is in the books and I 
do have a few lasting impressions. 
IMTS 2016 was full of new 
technology of course the machines 
were there in force and probably 
3D Printing spearheaded what was 
new and improved! Whenever I 
traverse from hall to hall and 
across the walkway at McCormick 
Place, all the years I have been 
there come flooding back and 
there is a natural comparison that 
immediately comes to mind. 


wa 
TERRY KANE, Editor 


While we do still see a few sets of dancing girls and lovelies 
handing out brochures, most of those are long-gone and 
definitely the more risqué have either gone the way of political 
correctness or been banned from the show floor all together! 


Viewing the large machines humming away there was a stark 
contrast from days gone by. The machines were as large and 
impressive as ever but gone was the smoke rising from the floor 
and the overwhelming stench of burning oil and the dense fog 
hanging throughout the great hall ... Tremendous improvements 
in filtering and self-containment or the complete elimination of 
those types of lubricants and cooling oils have led to a cleaner 
and environmentally friendly work area. 


As I walked the floors I was taken back at one surprising thing, 
the complete switchover to superabrasives has still not taken 
place! I was amazed to see the number of machines being 
promoted as high production and time-saving still mounted 
with conventional abrasives. Granted conventional abrasives still 
have their place in certain applications but when you are 
grinding and machining hardened steel, superalloys, ceramics, 
composites, etcetera and want quality, there is only one answer 


OS9008 0009000890 
| IGOHOSQ00 
D90O286900 


IMTS NEW APPROACHES 


Diainspect-P 


.. superabrasives! It is an old story from the time long ago we 
learned that diamond works best grinding tungsten carbide and 
then years later when cubic boron nitride (cBN) was the answer 
for hardened tool steels. 


Over the years there has been a leapfrog effect of superabrasive 
technology and workpiece materials. As science came up with 
lighter, stronger and more wear resistant component materials, 
abrasive technologists invented better diamond and cBN types, 
improved coatings, special bond systems and of course CVD 
Diamond to work and finish these components! Today the 
spectrum is wide and impressive from Nano to large single 
crystals to do literally any job industry requires. 


I have been in training where an instructor told the attendees that 
the answer to aluminum oxide burning is doing a finishing pass 
to remove the burn! Yes, that removes the burn but it neglects to 
address the surface damage left by the burning in the first place! 
Today we know that cBN grinds without burn and also leaves a 
workpiece with no surface damage and high integrity! 


So, you can see why I was amazed to see so many conventional 
abrasives still being used around the hall. Most of the new 
machines are especially designed to take full advantage of 
superabrasives with interchangeable tooling, high speed 
spindles, high pressure coolant delivery and rapid part load and 
unload. I know there is always the issue of cost but I am 
reminded of a presentation many years ago when a scientist, 
after pointing out lower production rates, scrap, surface damage 
and environmental impact of conventional wheels, 
unequivocally stated, “Even if they give you a conventional 
wheel at no charge, you can't afford to use it!” 


Learn more at the Superabrasive Materials, Principles and 
Applications Course this coming November. Visit 
www.superabrasiveseducation.com for complete details! 
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ents SIZE & SHAPE ANALYSIS 


MEASUREMENT EQUIPMENT 
particle & image analysis 
fracture force & strength analysis 
segment wear analysis 
friability test , TI & TTI analysis 
magnetic susceptibility analysis 


American Superabrasives Corp. S] 


| 39 Avenue at the Common 
Shrewsbury, NJ 07702 
USA 


| Phone: +(1) 732 389-8066 
Fax: + (1) 732 389-8069 
E-mail: njabrasives@aol.com 


SORTING MACHINES 
shape sorter , magnetic sorter 
automatic tube furnace & rotary tube furnaces 
analytical & continuous sieve shaker 
particle feeder 


rá 
DIAMANT 


VOLLSTÄDT-DIAMANT GmbH 


Kiefernweg 7 
D-14554 Seddiner See 
GERMANY 


Phone.: +(49) 33205-746-0 
Fax: +(49) 33205-74621 
E-mail: info@vdiamant.de 

www.vdiamant.de 
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introduced to manufacturing seemingly 
daily are creating a need for a different 
level of tool accuracy and tool mentality. 
There seems to be an endless supply of 
excellent cutting tool substrates, 
geometries, and coating combinations. 
However, the importance of the micro- 
geometry in the edge prep, at the point 
of contact between the tool and work 
piece, is key. The tools that worked 
“yesterday” are not completely adequate 
for machining the new materials and 
neither are the uncontrolled processes of 
hand honing tools or just rounding the 
corners to get strength. “Old-School” 
versus “New School”. 


The benefits of carefully preparing the 
cutting edge of PCD and PcBN tools are 
increasingly appreciated by their users. 
Applying an Engineered Micro Geometry 
to single crystal diamond tools is 
however a whole new territory. 
Preliminary tests were carried out in 
collaboration with the Element Six 
Global Innovation Centre, based in the 
United Kingdom. High-pressure, high- 
temperature (HPHT) and chemical vapor 
deposited (CVD) single crystal diamond 
tools were given waterfall edge prep and 
subsequently subjected to an accelerated 


wear test. More information on this 
particular test can be found in the 
proceedings of Intertech 2015, with title 
“Performance of Single Crystal Diamond 
Tools in Metal Matrix Composite 
Machining”. Figure 5 shows a snapshot of 
a single crystal tool in action in that test. 
The flank wear after the same 
experimental conditions of single crystal 
tools with and without waterfall edge 
prep is shown in Figure 6a and 6b. The 
results look promising with significantly 
less damage on the tool with edge prep. 
Further optimization and testing are 
under way. Could an engineered micro 
geometry be the end of “running in” 
single crystal diamond tools? Figure 5: 
Snapshot of a single crystal tool in action 
at the Element Six Global Innovation 
Centre (photo courtesy of Dr J. Hall, 
Element Six). Figure 6: Flank wear on 
worn HPHT single crystal tools in an 
accelerated machining test, (a) no edge 
prep, (b) with waterfall edge prep 
(photos provided by Dr E Schoofs, 
Element Six). 


Data collected in years of production 
PCD milling of aluminum strongly 
endorses that EMG delays burr 
formation, thus extending usable tool 
life. The mechanism for this reduction of 


High speed brazing 
system from TRIGON 


TECHNOLOGIES 
sets new standard 


TRIGON 


TECHNOLOGY 


for Tool Brazing 
Applications 


NEW HIGH SPEED VACUUM BRAZING MACHINE DELIVERS: 


® Positive brazing results every time, no more variables of manual brazing 


@ Freedom from oxidation & graphitization of PCD, PCBN & CVD Diamond 


@ One machine for fabricating all types of superabrasive cutting tools 


Compact size, minimal floor space required 
@ Guaranteed high quality and tip retention 
+ Improved brazing Capacity and Quality 
Low cost initial investment 

@ Rapid operator training 

+ Automatic processing 

@ Inexpensive operation 


@ High production rates 


burr formation is the ability of the edge 
prep to delay tool wear and the 
accompanying increase of tool pressure 
and heat in two ways. 


Proper edge preparation prevents 
minor defects in the primary cutting 
edge of the tool from manifesting 
themselves as rapid flank wear. 


EMG provides an edge preparation 
that is smaller in size than the width 
of the interface “band” between the 
cutting tool and the workpiece (chip 
thickness). This allows the tool to cut 
more efficiently requiring less pressure 
by promoting clean cutting along the 
entire cutting edge. 


Moving forward, backed by the successful 
edge prep of PCD, extending edge prep 
technology to single crystal tools is a 
natural progression. With the promise of 
increased corner strength, chip resistance 
and improved surface finish offered by 
precise edge prep, as it has been proven 
in PCD, the application range of both 
PCD and the potential improvements in 
single crystal tools will certainly expand 
allowing diamond tools in general to 
become even greater players in the world 
of machining and material removal. 


AUTHORIZED SALES AGENT 


TRIGON TECHNOLOGIES LLC 


39 Avenue at the Common, Shrewsbury, NJ 07702 
Phone: (732) 693-3986 + Fax: (732) 389-8069 


E-mail: TRIGONBLADES@aol.com 
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ATMOSPHERE 
Optimized 


Tunable MQCL™ Systems for 
Precision Abrasive Grinding 


By Harry G. Sachsel, CAE 
Diamond Industrial Tools 
www. Todit.com 


The past century has witnessed significant 
advancements in grinding machines, abrasive 
cutting tools, machine controls, processing 
materials, and cooling-lubrication chemistries. 
However, surprisingly very little has changed with 
regards to the application of coolants and 
lubricants during precision abrasive grinding — 
the machining atmosphere. Many precision 
abrasive grinding processes employ a flooding 
coolant spray which is as old as the grinding 
process itself. The (wet) flooding process serves 
several functions — cooling, lubrication, and chip 
management — and is easily adapted to grinding 
wheels. Countless coolant and lubricant 
formulations are available. However performance 
tradeoffs emerge between optimal lubricity and 
cooling power, and the need for dry processing 
of superhard materials. Although flooded cooling 
lubrication has been the benchmark up to now, it 
may be a good time to consider a change. 


In the past, flooding was necessary to compensate for 
excessive heat generated due to the inferior performance of 
grinding processes, tools, machines, and cooling lubricant 
chemistries. Mounting evidence in the academic and 
industry literature indicates the many benefits of newer dry 
and near-dry cooling lubrication techniques. One such 
technology is Tunable Minimum Quantity Cooling Lubrication 
(or simply Tunable MQCL™), developed specifically to 
optimize machining processes involving extremely hard, 
abrasive, and low thermal conductivity materials such as 
superalloys and ceramics. Tunable MQCL employs infinitely- 
adjustable compositions of (optional) ionized oil droplets and 
additives, compressed air, and carbon dioxide (CO2) 
coolant-lubricant. The benefits of Tunable MQCL include 
better machining economics, water and energy savings, and 
less waste by-products. For example, Tunable MQCL is 
shown to perform much better than dry or wet processing in 
precision abrasive grinding applications, which require 
powerful (and preferably dry) cooling lubrication action. 
Successful application of Tunable MQCL results in improved 
productivity, longer hard tool life, and better surface finish. 
Tunable MQCL embodies the “less is more” principle, with 
compositions ranging from completely dry to near-dry — and 
without sacrificing lubricity and cooling power. Tunable 
MQCL is an opportunity to provide better performance using 
substantially less energy, labor, and time resources. 


Tunable MQCL is a process-adaptable machining atmosphere 
providing optimal chemistry, pressure, temperature, and 
ionization for a cutting system — hard workpiece, tool, and 
machining process. Innovative companies and end-users are 
adapting Tunable MQCL to challenging machining processes 
such as precision abrasive grinding. Precision abrasive 
grinding is an application which represents huge payback 
potential in terms of both productivity and quality due to 
superior heat management capabilities with minimal 
disruption. However, it is very challenging to adapt Tunable 
MQCL technology to the enormous range of precision 
machining systems due to the aforementioned built-in flood 
coolant equipment design constraints. 


A new collaborative robot (co-bot) tending system called 
SprayTender™ represents a virtually unlimited machine 
adaptation solution for Tunable MQCL. The SprayTender co- 
bot platform, equipped with customizable end-effectors, 
works cooperatively with the machining system (and 
operator) to provide multiple functions such as pick-and- 
place, M-Code selection and application of machining 
atmospheres during precision abrasive grinding, deburring, 
cleaning, and inspection. The SprayTender co-bot is 
compact, human and equipment safe, highly flexible, and 
represents the new paradigm in machine tending 
automation. Machine operators can program the 
SprayTender with multiple cooling-lubrication paths is just a 
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few minutes. The combination of tunable dry to near-dry 
machining atmospheres and co-bot automation represents a 
new benchmark for the machining and precision abrasive 
grinding industry. 


1. Impact surfaces harder and penetrate deeper into gaps 
and crevices. 


2. Spray plume pressure expansion of up to 800x (CO: (s) © 
CO: (g)) upon impact- intensifying gap penetration and 
cooling effects (tribochemical and thermal). 


3. Cool surfaces ( and atmosphere) faster due to multiple 
mechanisms: 


Sublimation: CO: (s) + surface heat e CO: (g) 
Vaporization: CO: (l) + surface heat ¢ CO: (g) 
Expansion: Air- CO: (g) + surface heat ¢ Air — CO: (g) 
Radiation: CO: (s/I/g) + IR hear ¢ CO: (g) 


) 
Endothermic: CO: ( g) + Juvenile Metal ( M J) 
MC, MO (s) 
4. CO: absorbs infrared (IR) radiation (thermal radiation) 
from the entire machining system which keeps the tool, 
workpiece, and atmosphere cooler. 


TUNABLE 
MQCL 


CONVENTIONAL 
FLOODED COOLANT 


5. Fully-adjustable cooling-lubrication spray chemistry 
control- 100% dry to near-dry. 


6. Employ optional Minimum Quantity Lubricant (MQL) 
additives- oxygenated and super spreading vegetable- 
based cutting oils, high boiling alcohols and EP 
additives. 


7. React selectively with tool/workpiece surfaces to form 
tribochemical films such as metal carbides and oxides 
which protect hard tool surfaces from rapid degradation. 


8. Passive and electrostatic charging and ionization of air, 
CO2 and additives accelerates film formation, micronizes 
MQL droplets and increases surface cooling rates. 


9. Selectively control the O2 
content in the cutting atmosphere- intensify or minimize. 


10. Chemically clean surfaces free of residual MQL, cutting 
particles and carbonaceous residues. 


11. Adaptable to multiple machining systems and tools, 
including robotic machine tending. 


12. Improve productivity, lower production cost and enhance 
environmental, health and safety. 


Ultimately, next generation CNC precision abrasive grinding 
centers specifically designed for dry and near-dry cooling 
lubrication technology will be needed for widespread 
adoption of Tunable MQCL. The precision abrasive grinding 
industry — system, tool, coolant-lubricant, and accessory 
equipment manufacturers and suppliers — represent the 
gatekeepers in this regard. Their participation is critical for 
realizing the multiple benefits afforded by Tunable MQCL 
technology. Grinding tools last longer, grinding processes 
produce parts faster and cleaner, less (or no) wet coolant is 
needed, and coolant management systems are needed less. 


These exemplary outcomes represent a very disruptive 
potentiality for the industry. However a change in 
atmosphere — in terms of both industry mindset and 
technological practice — promises to deliver significant 
economic and environmental benefits to end-users and 
society alike. 

*Atmosphere, Optimized, Tunable M@CL™ Content and Photos © CleanLogix LLC 
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IMTS 2016 THIRD LARGEST SHOW FOR REGISTRATION AND EXHIBIT 
SPACE, ALSO SHOWCASED 
HIGHEST NUMBER OF 


IMTS2016 NENE EXHIBITORS IN HISTORY 
E  ————_ Mehean, Va. (Sept. 21, 2016) — 


IMTS - The International Manufacturing Technology Show today released the final 
numbers for IMTS 2016, which ran from September 12 - 17 at Chicago’s McCormick 
Place. IMTS 2016, the 31st edition of the show, was the third largest in number of 
registrations (115,612) and in net square feet of exhibit soace (1,370,256). This show 
hosted the highest number of exhibiting companies ever (2,407). After move in, the 
building was 76 million pounds heavier. “IMTS has grown not only in size, but in the 
overall scope of manufacturing,” says Peter R. Eelman, Vice President — Exhibitions & 
Business Development at AMT — The Association For Manufacturing Technology, which 
owns and manages IMTS. “There are more compelling reasons for people to attend. 
Whether they come to research new technology, evaluate vendors before purchasing, 
find solutions or connect with the leaders in the manufacturing industry. The dominant 
technologies at IMTS 2016 were additive manufacturing, robotics automation and an 
increasing digital thread, according to Tim Shinbara, AMT Vice President — 
Manufacturing Technology. 


THE ILJIN DIAMOND USA TEAM, ANNOUNCES JEREMY PETERSON IS 
NEW TECHNICAL SALES MANAGER 


Dia mond Jeremy brings his 23 years of experience in 


the superabrasives industry to the Iljin team 
with previous roles in manufacturing, applications, technical service and sales. Please 
feel free to contact Jeremy or any other of the Iljin Diamond USA team at: ILUIN USA, 
INC. 11999 Katy Freeway Ste. 605, Houston, TX 77079, USA T. 281.448.5111 
diausa@iljin.co.kr 
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20-year Current Market Outlook reflects SS T a 
4.1 percent increase in new airplane Sa — 


deliveries over 2015 forecast — Single- 
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Boeing [NYSE: BA] projects a demand for 

39,620 new airplanes over the next 20 years, an increase of 4.1 percent over last year's 
forecast, estimating the total value of those new airplanes at $5.9 trillion. Despite recent 
events that have impacted the financial markets, the aviation sector will continue to see 
long-term growth with the commercial fleet doubling in size. Passenger traffic will grow 
4.8 percent a year over the next two decades and the single-aisle market will be 
especially strong, with low-cost carriers and emerging markets driving growth. On the 
widebody side, 9,100 airplanes are in the forecast, with a large wave of potential 
replacement demand in the 2021- 2028 time frame. Boeing projects a continued shift 
from very large airplanes to small and medium widebodies such as the 787, 777 and 
777X. With cargo traffic forecasted to grow at 4.2 percent per year, Boeing projects the 
need for 930 new freighters and 1,440 converted freighters. The Asia market, including 
China, will continue to lead the way in total airplane deliveries over the next two 
decades. The full report can be found at www.boeing.com/cmo. 


STRONGEST TITANIUM ALLOY AIMS AT IMPROVING VEHICLE FUEL 
ECONOMY AND REDUCING CO2 EMISSIONS 


An improved titanium alloy, claimed to be stronger than any commercial titanium alloy 
currently on the market, is reported to get its strength from the novel way atoms are 
arranged to form a special nanostructure. For 


nature cee aa f the first time, researchers have been able to 


COMMUNICATIONS see this alignment and then manipulate it to 
f make a low-cost beta-titanium alloy with high 


strength. As noted in a paper published by Nature Communications, 
the material is an excellent candidate for producing lighter vehicle 

arts and that this new found understanding may lead to creation of 
ther high strength alloys. For instance, aluminium is a less expensive 
metal and if the nanostructure of aluminium alloys can be seen and 
ierarchically arranged in a similar manner, that would also help the 
auto industry build lighter vehicles that use less fuel and put out less 
carbon dioxide that contributes to climate warming. For complete story 
isit: http:/Avww.pm-review.com/strongest-titanium-alloy-aimsat- 
improving-vehicle-fuel-economy-and-reducing-co2-emissions/ 
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To have your event or conference listed, 
please send information to: Finer Points 
Event Calendar « PO. Box 29460, 
Columbus OH 43229 e Fax 614-797-2264 
or email: tkane-ida@insight.rr.com 
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OCTOBER 20-22, 2016 

Wisconsin Center 

400 W Wisconsin Ave Engineering, 
Milwaukee, Wisconsin 53203 USA 
www.csda.org/events/EventDetails.aspx?id=820349 


x BS 
MST > aga 
OCTOBER 23-27, 2016 
Materials Science & Technology 2016 
Salt Palace Convention Center 
Salt Lake City, UT e www.matscitech.org 


ADVANCED 
MANUFACTURING 
CANADA 
NOVEMBER 2-3, 2016 
Advanced Manufacturing Canada 
Conference & Exhibition ¢ Toronto 
Congress Centre (South Building) 


Toronto, Ontario 
http://www.advancedmfg.ca/event-overview 


NOVEMBER 9-11, 2016 
OW 2016 Carbon Fiber 2016 
CompositesWorld Scottsdale Resort at 

McCormick Ranch 


Scottsdale, AZ USA 
www.CarbonFiberEvent.com 


NOVEMBER 16-17, 2016 
Industrial Diamond 
Association of America 


Education Course 
YG-1 America, Inc. 
Advanced Manufacturing Center 
11001 Park Charlotte Boulevard 
Charlotte, NC 28273 USA 
www.superabrasiveseducation.com 


NOVEMBER 17-22, 2016 
JIMTOF 2016 

The Japan Machine Tool Builders’ 
Association ¢ Tokyo Big Sight 
Tokyo, Japan ¢ www.jimtof.org 
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Jp CONCRETE 


JANUARY 16-20, 2017 

World of Cncrete 

Las Vegal Convention Center 

3150 Paradise Road e Las Vegas, NE USA 
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info@csda.org 
727-577-5004 
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MANUFACTURING 


MARCH 6-9, 2017 

Fort Worth Convention Center 
1201 Houston Street 

Fort Worth, TX 76102 USA 


APRIL 20, 21 & 22, 2017 


Marriott San Francisco 
Airport Waterfront, 


INTERTECH @ 2017 


San Francisco Airport Marriott Waterfront 
BURLINGAME, CALIFORNIA USA 
www.intertechconference.com 


April 20, 21 & 22, 2017 


San Francisco, California USA 
www.intertechconference.com 


MAY 29, 30 & 31, 2019 


Hyatt Regency 
New Orleans 


INTERTECH 


An International Technical Conference on Diamond, 
Cubic Boron Nitride and their applications. 


2019 


Hyatt Regency New Orleans 
NEW ORLEANS, LOUISIANA USA 


www.intertechconference.com 


May 29 30 & 31, 2019 


New Orleans, Lousiana USA 
www.intertechconference.com 


“It sounds crazy, but after attending The 
Grinding Doc’s three-day course, we 
decreased our plated-wheel costs by 10 
million dollars a year. We learned to grind 


by science, not trial & error.” 
Dr. Jeffrey Badger 
The Grinding Doc 


High Intensity Grinding Course, 2009 
Hasle-Riiegsau, Switzerland 
Hosted by Blaser Swisslube 


Michael, attendee to The Grinding Doc’s 
2012 High Intensity Grinding Course 


grinding edu 


Your 


The Grinding Doc’s three-day High Intensity Grinding Course 


Feb 29 — Mar 2, 2016 New York City 
hosted by LANDS Superabrasives 
Toledo, Ohio 


hosted by Rush Machinery 


April 25-27, 2016 
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Associate Membership 9 3 s 
Available for companies having a principal office in the U.S.A., Canada or Mexico, which are providing products or D iamond. Members include material 


services to companies within the superabrasive/ultra-hard material industry, but are not engaged in selling, using or suppliers tool manufacturers component 
dealing in industrial diamonds, cubic boron nitride, compacted diamond/cbn, diamond film or products containing á a 5 > 
diamonds/cbn. An Associate member shall have all the privileges of regular membership. Annual fee for an Associate is producers, machine tool builders, end 


$600 per year. 


End User/Contractor Membership 
Available for any global companies or individuals, which USE products classified as superabrasives or ultra-hard materials, 


users, academia/research affiliates and 


other companies related to the research, 
but are NOT ENGAGED IN SELLING industrial diamonds, cubic boron nitride, compacted diamond/cbn, diamond film or manufacture, application, use and sales of 
products containing diamonds/cbn. An End User/Contractor member shall have all the privileges of regular membership, 


except that the Delegate cannot vote at any membership meetings, participate in statistical reporting for the North American superabrasives. 
market, hold proxies or serve in any office in IDA. Annual fee for an End User/Contractor is $400 per year. 


Academia/Research Membership 2 
Any non-profit Academic institution or R & D organization is eligible for membership in this category. An Academia/ WHAT DOES THE IDA D0; 
Research/ member shall have all the privileges of regular membership, except that the Delegate cannot vote at any a S 
membership meetings, participate in statistical reporting for the North American market, hold proxies or serve in any office in @ Oversees Statistics Reporting Program 


IDA. Annual fee for Academia/Research is $175 per year. + Establishes Industry Standards 
Student Membership + Interacts With Global Associations And Organizations 
Any FULL TIME Student NOT ENGAGED IN SELLING industrial diamonds, cubic boron nitride, compacted diamond/cbn, @ Creates And Distributes Market Studies & Data 
sere io produet cortege cages fer mermberatip hs category A Stent shal nave alihe | Organizes And Presents echnical Seminars & 
reporting for the North American market, hold proxies or serve in any office in IDA.Annual fee for a Student Membership is Conferences 
$100 per year. @ Serves As A Government Liaison For Industry 
Senior Membership Guidelines And Regulations 
Any individual who has worked for and/or retired from an IDA Member company or is no longer active in the diamond or @ Participates As Member Of World Diamond Council 


CBN business is eligible for membership in this category. A senior member shall have all the privileges of regular 
membership, except that he/she cannot vote at any membership meetings, participate in statistical reporting, hold proxies or 
serve in any office in IDA. Annual fee for a Senior is $75 per year. 


@ Provides Safety / Regulatory Reports And Advisement 
@ Resource For General Information And Consultation 


cecilia OTHER MEMBER SERVICES 


E-Mail: + PUBLISHES QUARTERLY MAGAZINE 
* Applications for ALL Memberships are reviewed by the Board of Directors + HOLDS ANNUAL CONVENTIONS 
and must be approved by a two-thirds vote. @ HOSTS IDA WEBSITE WITH MEMBER FOCUS 
Affiliate Membershi AND DIRECTION 
Each company eo rie ate at is entitled to have a second person at that company designated an Affiliate @ PROVIDES SPECIFIC ASSISTANCE ON 
Member. The first Affiliate member will receive IDA material at no further cost. Additional persons at Member companies can INDIVIDUAL MEMBER ISSUES 
be added as Affiliate Members to receive IDA materials. Annual fee for additional Affiliates is $100 per person. Name of 1st @ CREATES AND DISTRIBUTES PUBLICATIONS 


Affiliate Member (no charge): 


Name of 1st Affiliate Member (no charge): 


Name of 2nd Affiliate Member ($100): 


Name of 3rd Affiliate Member ($100): 


ON PRODUCTS AND APPLICATIONS 
@ ACTS AS A COLLECTIVE VOICE FOR 
INDUSTRY CONCERNS 


FAX completed membership form to 614-797-2264 


If your company wants more Affiliate Members, please attach additional sheets. 
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Finer Points 
CHECKLIST OF THINGS TO DO 


Renew my subscription to Finer Points 
magazine. 


Reserve my ad space in the next Finer Points 
issue. 


Submit article for consideration in future Finer 
Points issue. 


Send Finer Points my business news, new 
products, new hires, promotions, industry news 
and other press release items. 


Send in my membership application to the IDA. 


Refer a company to IDA for consideration as a 
member. 


Visit the IDA Website at: 
www.superabrasives.org. 


Contact an IDA member for products or 
services. 


Not Alone 


There’s a wonderful world around us. Full of fascinating places. 
Interesting people. Amazing cultures. Important challenges. But sadly, 
our kids are not getting the chance to learn about their world. When 
surveys show that half of America’s youth cannot locate India or Iraq 
on a map, then we have to wonder what they do know about their 
world. 


That’s why we created MyWonderfulWorld.org. It’s part of a free 
National Geographic-led campaign to give your kids the 
power of global knowledge. Go there today and help 
them succeed tomorrow. Start with our free parent == 
and teacher action kits.And let your kids begin F a i 
the adventure of a lifetime. Le 

My Wonderful World.org 
It’s a wonderful world. Explore! tated Capeli EN 


47733282E : 
HADD 5 


DOCAS? 


1170 E 18th Street, Brooklyn, NY 11230 
PHONE OR EMAIL US: 


TEL.: 718-907-5129 


CEL.: 646-920-7305 


indiamtrade@yahoo.com 
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©} Standard Die 


World’s largest supplier of cups, cans and 
crucibles for PDC manufacturing. 


EXPERIENCE Standard Die has supplied the industrial diamond industry since its commercial 
inception in 1970. Our experience is unmatched in the industry. 


SERVICE A dedicated customer service manager and multiple vendor-managed inventory systems 
are just the beginning of the total service guaranteed by Standard Die. 


SPEED From short run R&D projects to high volume production, our manufacturing system is 
designed with the speed you need for success. Ask about our same day shipping! 


QUALITY Our design, tooling and quality management system produces the fits, tolerances, surface 
finish and cleanliness demanded by the superabrasives industry. 


PARTIAL LIST OF SPECIALTY METALS 


E Niobium E Graphoil 
E Titanium E Copper 
E Zirconium E Cobalt 


E Molybdenum E Nickel 


E Tantalum E Mica 
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THIS SIMPLE CIRCLE IS 
SHAPING THE FUTURE 


It may not look like it, but this circle represents an 
industry first. The CMX850 from Element Six is the world’s 
most technically advanced and versatile grade PCD, enabling 
tool makers to produce sharper, faster, multi-purposed 
performance enhancing tools - and reduce grinding costs by 
up to 25%. How? It’s because of our continued commitment to 
innovation and excellence in the sector that tool makers and 
manufacturers around the globe are successfully using 
our CMX850 material today. Join them. 


+1(844)E6Texas | www.e6.com | ussalesorders@e6.com 


lementsix.. 


a De Beers Group Company 


